126                                    XII. PERFECT GASES.
It is easily seen  that the  constant C in the previous equations is equal to
(178)     B log B - xBf log xB1 - (1 - x)B" log {(1 - 0)B"}. This may be written
(179)    C - ** log ^^-^ + (1 - *)*» log •-*"
and is obviously positive, the arguments of the logarithms both being greater than unity.
As a matter of fact these formulae are cumbersome to remember, and it is much more convenient to remember the statement that
The whole thermodynamic potential of a gas mixture at given volume or pressure is the sum of the corresponding potentials of the components at the same temperature and whole volume.
The same is also true of the whole energy of the gas mixture. The energy of a perfect gas depending only on its temperature, it makes no difference so far as energy is concerned whether the gases are mixed as in § 124 or as in § 126.
128. Note. The qualitative property that diffusion through a membrane may give rise to mechanical effects in the form of differences of pressure is of course easily verified. Since these differences can be utilised for the production of external work, although everything is at the same temperature, it follows that the separate gases possess available energy which is lost when the gases are mixed by diffusion without a membrane by the method of § 124. In regard to the difficulty of making quantitative experiments, experience does warrant the belief that a gas never passes through a membrane from a lower to a higher partial pressure even when the pressure of another gas would tend to force it through. In evidence of this property, Planch quotes his remarkable experiments made at Munich in 1883, in which a platinum tube originally containing hydrogen at atmospheric pressure was heated till the platinum became permeable to hydrogen, and it was found that almost the whole of the contents diffused out leaving a high vacuum.
It is obvious too that the ideal "semi-permeable partition" (so called) postulated above would afford the maximum efficiency either in separating mixed gases or in obtaining mechanical work from them while mixing. Moreover an actual partition or membrane will be the less efficient the more its properties differ from the ideal membrane. But this difference must be regarded as a peculiarity of the membrane and not of the gases, and the entropy changes caused by an imperfectly efficient membrane must be regarded as distinct from those necessarily associated with the gases themselves.